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wmisitv'XT 1 /^ hub • m&knmi 
o*ftflE*it(Rr ^iititjc^Ts wm-tntcmmxfc 
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Ptfy l>t*$^Tv 

[mam 2] ijiB^igtos*Ki*s anu^ncwjtsw 

ho 

rats* 3] grisdig*a£^H:& rai*n/fc«BSt« 

ttttU^;ut«HBWSI»»P#y h©j««J*©«:HflMc 
lcB«©l»S»»n*'> h„ 

m&mi icBIORHMtafy h„ 
tfy ho 

ho 

KlP/Jt'y K 

ftptfy h©»J«WSST»oTs 

ems** ftteaesacwr *«iB»st»»p#y h © 
scut u^/ncffije LfejasastftSjarssistiaxT 1 y 
ft. 

«E^ntc^x^mtatjT^ ; sm^mx=r'y ft. 



*Jl«r*Cfc«W«i:r*IW»»P#y h©M»* 

&o 

kjmhw- e tifewn m. wit i/KMSttw- 6 n 

t*W»tr*il«3!n Otc|B«©BPSC»ttP#y h© 
$U«B^^o 

«tf*IISWn 0tclBK0)BSC»»P#y hfl>M»* 

/So 

y ho 

im&mi 6] B5i3^iS5asxxyyr-i*> jss*o«i 

HU^/UtMsBIWSe&i&Ptfy hOdMflHcS^TJES 

[flMDRI 7] Ms3^iSj!llSX7 1 y7 p T'«> SufBPiC^ 
lb p # y h ©^JSlcStifil^flHS Wf orS^X 

Tv 

sww*nfc«Ksttcwr * wib* * 5 * * u 
^ncffl^L/c^x^fig-r^^issaax^y -ft. 
^.m^nrc^^^maitir^^mx^^ ft. 
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mmsi:<D<mn. voit mfe* -v ^ ? * omstcofflfcHg 

#gis:a:©*ne u^utfufB* * ^ * * omejgrofflfcMii 
311 1 9 tclBttcDttfSSW;£;£<, 

sjR-r*. ct^*#m«fr^ii^isi 9iciB«c7)*fg$ij 

[W5RH2 6] HulB^iSSaS7.7 1 >y^'T1*s MIB**^ 

c^m^-r^fsstsii 9izmmommmi5 

[«*I12 7] Hul3^fS5aSX7 1 y^ , T't*> MIBWiC^ 
TJft^S^SlllR-f^ Ci^#^<fr^ii5R«1 9KIB 

* • i/X^Z^T-S^Tf £ <fc -5 icfiBKE-S-ft/fcn Vfcfo.- 
$'V7 H'i'xT'^aVtfa— ?pI^^T«WIC*S 
«L/cf31«$«ttT"25oTv buIBP • 

nfcfgisxKjrr & mi BsaJst&a □ # i- © 
sue l^hc*ws cfcj&sxfcSdw zfsmmmxT- v 
•ft. 

[11^2 9] a— VfrS<D»BS:tt:»LT**5** 
-^->Xx ^±T-*Sf S J: 5 KiBES* ftfc P > fcfiL 
*S$fiLfcl31S^i*T-SoT^ OTBaVtra— *-V7 h 



[000 1] 

[ooo2] ski¥l<«\ *mmi*. fimmvmt 
k«»a rtas«tt<o!a«fl!)**ftcjtsi;T«ffl-r 

[0003] 

K S5^«=l^lf3.-^-^77-f y7X (CG) T? 
»ff T 3* * 7 * 2 *mvltT- * ~> a £KB L 
R*(DJI*tfft«!r*U BH»*nT^«. CCD* 5* 

[0004] m«\ -r?©«fedft4ji*ffifcWcBMtt 

(ft*.!*** A7D) ICJSS LT«Hi©§B»* tvtcV. 
[0 0 0 5] cco<fe ; 5lC'i'^^fc: h^ii'0i^llcDi!ift^ 

[0 0 0 6] SJSO-Of'J -7i7 hSP#>y htSS 

[0 0 0 7] tC15?> f**©BWWHMB**T*P 
#v h^SHlis asS^Ci&KftiJrhfcWjeflDJB^IBfl 5 



(4) 



0 0 2-321177 



[0 0 0 8] C<7)i§^ n#V i^g«<t*HS?^Sl§ 
mg&tfK3£S*lT^S/-ci&> W^&*.*U*\ P#y 

[0 0 0 9] fftSu ^T'Ji>i>hftP#'yh81« 

Wm*9\-mziiiJj?2>Z£\z<i:r>Z. ZL-ifli£V^ 
U^;UTCD □Sir^-v'a > 2> Z £ tfVt? & 

£^=>z £tf$aztiz^Zo 

[0 0 10] Ptf'-y h^S^Of*3HP««ttl*s r^gj 
jfcUT^TS^iKjb^snTVSo n#y hSIS^ 

[0 0 1 1] LfrL&#6 s 3.--*ftOttmz3S^Tf£ 

moment -etc p # * t-mwmt s rap snr 

[0 0 12] 

mmysftzmm? % z t tc$>*o 

[0 0 13] *^OS%Sg«Jtix F"3SPttf8<*>^tK 
j£ c tcttrnzu oZ£ tfzz ^ ■d*i/cliiP5$8i!j p * 

[0 0 14] *HB^OM%SaWli. F*3gP««CDfi)cS© 

sc^ia p * -y h jkxs*<D%mi5m*mw? z> z£k& 

[0 0 15] 

lfM£#KLT&**i/£ i kC>T-a&y, ^4>S& 1 ©ffiiJ® 
l*. IEIfiprtg^:«iifOMii5ft^6'5:SP^l!lP^ 1 > h 

mim^mx-itxrv?^ ^mmm-zztitcftmtttt 
mantle titftmt-rzwjmmaxv v^ittmi 

WiteZ&Zo 
[0 0 16] WfB^fgSQS^Xt*Xx>>yt*> *P'I£U 

[0 0 17] LTct^z, *§%w<Dm i commmzm 



[ooi8] mz.it, wammnxv vtffo&xtLz 

zmtrnzz-tftzzzo %tc, mmmfeLrcifcg 
%3Lvmm*mmici£s[szmt*ii:z^<z-tz\ mm 

mmzz mmximmommt £*>im*im 
m*mmxfctt Lzmmts^^mt z ttfzz s 
•pic&s. £^?®m*n.— mz5-z.z>z.tftzi*2>« 

y htt©K^Witf£»Ptf'\y Y-zmmtzztftzz 

[0019] z<D&?temsmottmffim*¥ 
: mmmtmz>--&t>-&%ztic&-z>z. mmt^w m 

#) (DfflftCO&mLfrMZZnZZttfZttl^ E 
T L>« * ^ 5? x ^7 h <7)* tu ^ i: ttH«K« l> W«* 

So 

[0 0 2 0] KfflB*R«Wl#fiD«*X^y^ Btt«!r 

[0021] sfc> lulB^iSjias^x^xx-y 
i§iK*nrcfiisxo5EPi4u^;u«i:Mi3ffl)ie^i(ip* , 'y h 
comm&iDmttimz&^ziz&tts.m? s <fc ^ it l 
T*><fci\ ^J^.«\ isai*nfc^igs:<D*Pttu^;utHu 
i3P^»p h <Dmm&(Dmttimzi&iw& u^/u 

[0022] ccDcfc^^^ a-we<D?8fSS:0«] 
w^ft p #•> h commmcifc cztm 
[0023] sfc. mtE^mmm^miitx^'y^t, 

[0 0 2 4] zo)£ots.mt;. WSHMBP#y h<7)^S 

jfitcis irraBitftjssftfs^-r k < ^s J: a tc 

i: ©*fflS*ff 5 C £ tfT^So 
[0 0 2 5] Sfc> ^SJglcjSCT^^— *(c**6 
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[0026] stc, tm&mmm&mx.teXTV/it. 

«^TJ9S»S*]W?r 3 <fc -5 It LT*> <fcl\ 
[0 0 2 7] C4>£9&*^ MCmbDlKv bOMM 

[0 0 2 8] £fc> tutB^K^S^SXteX^'y:^ 
[0 0 2 9] CcoJc-SfcJi^ §9SC»l!iP#y KOflR* 

[0030] fftv *f$m<om2<ommit, a— we 
£j«T£»tS«M!W»"?*oT\ a— ycDW^Hwr 

[0031] *^^©^2©«ijia»c^s3»ng*ijiiai*a 

yfX (CG) T'lmZ-^-^aV'tt^^^ 
Z\ MI3£IS&3I^I£X^'y7> p T1;J\ »1tU^/HC»JK 

rimmtcs^T^ attu^/ncffijs Lfcj5S*x*£j* 

[0 0 3 2] LftftbT, *«WO*2fl!)fliiBlC«*» 

So 

[0 0 3 3] **5^*« 5 flS«S:4:LT«fflr 
B& LT»«flfc(S*X*iKT C t <fc 3 ICS 



So 

[0034] $fc, *mm<z>m3<z>mmi*. mwmmte 

a - * RTiBBiCT»««HCtttt LfcIB1f«IW*7* oT> 
BulB=i>t:°jL— ?'V7 h'J'xT't*, a-+fcDWI&&lS 

[0035] %tc, *mmvm4<DMmt. a-+f#s 
©fgfgxic «■ ut+ +■ ^ * * om&mvfc cfcj&sx* 
£j$-r sfcresas^n > tr a.— * • -vx^UzT^r 

T> iJIBavtfx— ?'V7 hr>x7 7 «s a-+fco#m 
U:»TStMB* * 5 ? * 05X014 U^UCffiflS LfcfS^X 

[0 0 3 6] *^CDm3Xtt^4CD^iJMlt^fB1f 

• V7 h'7x7'^=ivtrx— Sfpimms:Tis«-r^i« 

ttT-a&So COd:^ft««*:»s CD (Compact 

Disc) ^FD (Floppy Disk) % MO (Magneto-Optical 

disc) i*E<»mm&&^m&<»&w&wz*isi>z>, 

^7 h7-? (*7h7-flii», W^©E»J 

^ • V7 hr>x7 7 «#^©3>tfiL-'? • ->XxAlc3f 

[0 0 3 7] dcDJcd&iBH&Wis 3>b: 0 a— 
X^^T-mjtODziVtfi-^ • V7 b^x-TOMM* 
nmtZtctsbO. nvtfa-^ • V7 h'^xT'.tfBIS^ 

*^om3x«m4cD§fflijsic^ 

*B«««*«^LTm3E©=lVlfi-* • V7 l-'i/iT 7 
^nvtfo.— ? • ->7.7 t A(C'f >x h-;l/-rse:i:lc«t 

* tu *f%W<D% 1 Xli^ 3 o#08iS(cfl(«N^»lin 
[0 0 3 8] *«^<D*6(cfftoatt, l#m-¥>fiMtts 

«ar**»is©iiswa^»f«-*ia!iitc«'3f< «fc yi¥ 

[0 0 3 9] 
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?'^77-r y^X (CG) TUfTT^**^ 

[0040] nmcii, *»w**sstc«*n*» ra& 
y h 1 w\ a^»«©f««WT?**-i'5i<omttatwiia 

* U «?tl*AM©ffiSW«cfc^TAIBI * 1 i 

[004 1] »ttP#v h 1 W\ fOflsSP^xy h 2 <!:, 
HSPaziy h3<fc, KI4t, HKTfcfe-SIMPa^y 

[0 0 4 2] mflsfifcl=V h 2 let*. «Ktlftfl;*lffi&H 

icp> h p-;ur**"j»3- y h mm : B 1 izizmm 

iff) MWO±mMT°2o2>J^ : T l J 2 1 (EHICI* 
[0 0 4 3] aSSP3.-y h3it. P-;k tfy^&tfa 

fc> PSP3-y h3(Cl*s f73> Tgj ItfflSt^CC 
D (Charge Coupled Device : WtSg^ffl?) 

>1 6<t, rpj ic*@^"r£Xt?-*n 7t> Steffi 

> bp-7gfiSP2 otmmzftz^Zo znzimte 

[0 0 4 4] KM4^ p-/U&t>'b°y^$itf>gfi]t:& 
#OK«M»8*fl>LT\ fl@fls8P3.-y h2 0RS«Lti| 

tcj^fte u < itmn^mm v raw- snTi^*. 

[0 0 4 5] PBPa-y h 6 ASIf 6 BlifltTSSflMK 

SPa-y h6A~6DWu ^-ftWu *HSP3.-yh9 
A~9 DStfflifiPO. - y r- 1 0 A~ 1 0 D ©H^cq 

■pawwrtu 8@flsgp3.-y h 2 (ommzits m'&tto 



#PHSPlClXym6+lTl^o ASSSP3-y h9 A~9 

d«, p-/k fcfy^s a-o^ttogfiS^ftoflSH 

S51 1 A~1 1 DlCfc^T. fl@ftsSB3.-y h2<D&*fl> 

mmffliinzmmstiT^Zo s/cs AMSP^-y h9 a 

~9DtJSlSP3-y hi 0A~1 0D<DmZ. P-/U& 
tffc>5Ma<Dgailt£^fl$liag51 2A~1 2 DlCcfc-p 

[0046] El^tf) J: ? Kt»m7*-*xfcfliP5£&Ifj p <K y h 

x-^^|gitit-^.^^lcJ:oT, HSP3-yh 
3£±T££KjSS-fe!:/i:*A fiJl 4 £Si 5 -l±fc>A 
SPa- y h 6 A~6 D*WIJBttHtttCWtt*-&T*ff^ 

[0 0 4 7] &3b\ »»PJj*y h 1 (OMiiSSSS^ H 
PRictt*W«(=B«t*tiB»7 , ^^ax-* (U 1 let* 

in#7 h 1 ^ogieisgajg^i^iftjSTsys * 

[0 0 4 8] 02tci*. cotHhntfy h i o»ff*tO 

[0 0 4 9] HSP3t*. 6Myt-ha> 
hP-^§«SP2 0^6^:§P^>K§'fSSP3 0i;s a 
^ISiaSPi 5XXF*>y*-t>V-i 8^6^«^SP-b> 
•9-3 1<t, Xt-*17<t, LED-fVv'y-^l 9t 

[0050] *r£, B@ftsSP2«, ±mmt Liro/^f 
y 2 1 fcJKS-rSti:*^ /^y^y 2 i cd?s#ss«- 

mmfzrdsbo/S'yTV - 3 1> 
sr««i^ai-rs/c46^-t2v , t3 4^s^5F«gsp-b 
>+t3 5 ^ttp^y h 1 -^m-^m^mm^y 

[0051] «wp#y h 1 cd&sp m*.im 

[0 0 5 2] P^VK§«SP3 0l*. y^-h-PVh 

p-^§«SP2 0-^-1-* 1 6Hi£zmm^n. a— «f 

So 

[00 53] y^- h'ZlV hP-5§^fg[52 0«, 3. 

lCA7DS-nfcfg^gfiLT. S««^S 1 A^-i^L 
T % C^*iJtSU>'X5 i ^1 0 0K&i±}-f5o «*Hf, 'Jt 

-h.pyhp-^^ecoti^i*, fWHi? 5 — 9mm 

(IrDA)^ bluetoot h £ £<Z>3fiBEi9WS 

[0 0 5 4] ^-t-^1 61*. 3-+f^fS2t^»gLT 
g^ft^SI B*£J8LT, •WS'X^I OOlCiMtB 

[0 0 5 5] ^SP^V-y-3 IW^y^'-bV+tl 8t*> 
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a— tf^6IM(in#y r- i ^ofift^jbH^ rfc? 
Sfrw-tfasnst* cntc«:i:rt««ttafli*s2A 

[0 0 5 6] ^iJ-bVit3 1 ODtMSNBin 5 its &tt 
QBftBNtf 1 5 lis J3B<7)iStt«SgS? L rd&WM 6 ft 

$a*Hi9s 2 Btwws/xyAi o otcjuaj-rso 
[0 0 5 7] rtg|?-b>+r3 5ti, ma^y h 1 
fcBBffliL 0y?L«\ /W^ygKiMETLfcE «!:*** 

•fe>-9-3 3&MH::/-9-3 4ftdA,?lv&. 
[0 0 5 8] /ty^y ••feV+fS 3te, 8M*<D£«tsSiT' 
S^tyf'J 2 1 ©5»S««*ttia LT% 
S/br'JStttHJOTS 3 ASB»->7fi>1 0 OK 

LT, *©«Jll?**IIM*ttMi*S3B*i«5>*7 1 Z» 

1 o otcfgiaj-rso 

[0 0 5 9] *J»5/X^A1 0 01*, =)?>K3MHP3 
0fr6ttlft**l*»*fl»S 1 £, fl.gIHzV+r3 1 fr5 
«^£tt3ttSI311f$g<I#S 2 <t, rtg|J-b>-y 3 5 fr6tt 

* 2 3 A~2 3 N*Eg»«!rtt*fc#<DiMWt*S 5 A~ 
S 5 N^fcSLT, cnS**ft J Pft©7 , *9 1 :iX-' ? 

2 3A~2 3Nfcifc»*T3aSUlT*E£(CJ:oT\ 8H*<7> 

[0 0 6 0] *J|fl0Btt7& SPi'XfA 1 0 0t*, 

si, a— yosBXJcwrsjsaFSta^icfe^T^ £M 

— y<!:<DMiSlciT»i* : &^§E<h*i^*s a— yidB 

[006 1] tJfP^X^A 100B, ttSHCW*! 

T*fci&fl!>ffl"ffl»S 1 1 1 =£#£KJfc 

i;T4it5„ e<d3«wwi*s 1 o«xtr-*i 7 

S^LT^HPtCi±S73U $fc, 1 1SLED 

*1 9KiMiiiLT, F/rSK^ftffiTJ («* 

MLfc y e*aMfc*-&fc y *- *) fcfr-pEticj; 

y , a— P (CflMtO AMXfttt 

*t*.c «*wr» fBfcttaicfcy* a— y 

fc, LED-fV??*—* 1 9(Cfi;iT, BttettCTTS 



Ewcjcy, ma©H««^*^LT^ a— wcbe® 

[0 0 6 2] fUfflv'X5F/ A 1 OOtCfc^&iJjP 

[0 0 6 3] EI3l«:«, mWsTsT-l* 1 0 0(C<fc§^P 
It. SrtS/*aXixB, **KK8M 0 1 <t, MHOS. 

bp i 0 2i v wm&m& 1 o 3 t-ww** n*. 

[0 0 6 4] Smgtt&l 0 1 its 1 6tt£ti>W 

ATJiSSfr 5 A*l * nfcSjS (a— y©«BSX*£) 

[0 0 6 5] season 0 2t*. WPISISgPI 0 1 & 

mtit^mm^mvrLZs »»p#y h i ornate 

[0066] 1031*. LTmm^^ 

[0067] mi 4 ir I*. ^IfliSgP i o i (D«M6«rtK« 

[0068] a-+f j; vft&znrc^mts *<f*i 6 

*^LT«iyii**U ADfflW510 1-1KJ:oTV 
[0 0 6 9] COf^*'7- #S![ttaigP1 o 

[0070] ?Lt, smm-SB 101-3 zits mm 

^xVH 0 1- 4, Sf«1 0 1- 5, Ml>tc5t;Sl 0 1 

<t©j±«ji^sfls«s^T, warns* £ Lzm 

[007 1] mW'ETfr 1 0 1 - Aits ttMtt 

r&zm^i mz.ifB*m) iz^rm^n^m^om 

in^ba?'^?;!/ (HMM : Hidden Markov Model) 
JILT, *OttttlB<0»»£» ^tttBTOX^^h/UW 
DP (Dynamic Programming) ^V^^tCifc 

^r, A7J^©Jg?>€''S:^:&^^?M^ca^l■r§^:<t?!)<■c , 

) 

[0 0 7 2] t-tcs SWI 0 1-51*, KWMI^«« 
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[0073] xaioi -6M\ swiciBias-n 

f-^^-XT^^ XMSSXjS (CFG) (C*3< 
§BSE-S>, tttm&JMWltt* (N-g r am) ft£# 

[0074] [is ki*, &mwm i o 2 (omrnrnm* 

[0075] munm o 1 iz&vwjsvsM&mzktfm 
enst, wnmmszi 02-1B, mm 1 0 2 - 3 1 

«r sonant mvmxm *sft a<owmm^»mr 

So 

[0076] * /c, gfitoSSP 102-11*, &ft£lB 
«ai*SC**5"J, £SW*^7;|f&T'#*.S*lSl§ 

■&*>&s. 

[0 0 7 7] *B£flB«1 0 2-2H\ aK^swa* 
ftfcj|Ci*1WHft£tc»"3*x «E£mHR!l 102-5? 

mm LT»«i*is«st*s«r *. 

[0 0 7 8] CdT, St102-3«, ^JglfOSiB 
***rffi&S*JWr S fctolc^^p D D PI1f $Eft £©« 

[0 0 7 9] »PtfWlX5Sl 0 2-41*, Sf*1 0 

2-3 ictmzHtc&mmcomWizmfc, mmmmicm 

X h C RttWfctt, IESBfc5S*> 

So £fc, *i*ttfc*P#r*T**Sfc*£l=fck HPSG 

* <s? oxititt** Ajmmieff -3 < s ^ s n 

[0080] £fc, 1 0 2 - 5 ti, if©<fc 

L/cx-^-XT'&So 

[0081] 06 tct*. sp&aas i o 3 <D®$mm* 
[0082] s^^Lfci^+x h (-rftfr-s, ^ts 

j©ag|5 1 0 2 tc «fe y £ja*ftfc3EBBp) £feft.6tl« 
<h, hBlflrffli 1 0 3 - 1 1\ « 1 0 3 - 

4 tjSWfJBSSS 1 03-5*ffll^T, raJBJWIWK «K 

.|w**T<8wt**flHi«iiar*. 
[008 3] c ct, «wy^j«Tieai t ft *iwi t lt 

— > 3 >«mrr sit ss, &BH©»Bien-r sn 
tints ti*. 

[0084] SiiU^gP 103-2B, Cfte>CDlf «tc 



[0 0 8 5] ?LT\ DAg&gPI 0 3-31*, 

1 0 0 8 6 ] S? ft 1 0 3 - 4 t*, =&miS<7)p D BW1ffB^^ 
T^-teVUcBTSnHMrBltTST 5 — 

[0 0 8 7] &tts mvtb&si 03-51*, s*«i o 
3-4 [ZBzmztitc&mm<z>m®*mic mmmmizm 

[0 0 8 8] ftfc, ft**?*-* 10 3-61*, 

WO ^VCVli, CVCim£(^ST«t5o 
[0 0 8 9] 35^7\ *»WK«**^-ZO**Bp< 

[0 0 9 0] »»P#v h 1 (Omm t iCfcHt 

^SHMip (t) (0S<p (t) ^100) t 
L, mm 1 0 2 - 3 (cS*£ft?lo«iMB4>Jfed*W 

(w6w) iu nwrasssi 0 2-4tca»*nr^ 

SfltXcDSl^fcC (cec) iTSo CCT\ W, CO 
«B*K«ttU^H (w) tl (c) fcSWSWtTfc 
< 0 | (w) BflUSwOMOtt U^;U*wU S/c, I 

(c) ««s:c©«iitu^u«m-r= 

[009 1] 5ffl14U^/Ul*, JHH»t«IIX*»»n#y 
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(54) LEG TYPE MOVING ROBOT AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a leg type moving robot that grows a 
communication function according to the growth level of the inside state. 
SOLUTION: A speech recognition system has a word/syntax recognition function 
and associates an intelligence level to each registered word and syntax. By 
comparing a conversation start sentence and a response sentence with the 
intelligence level and adapting the growth level of the robotthen the occurrence 
probability of a response to the recognized conversation start sentence is 
calculatedthe system changes conversation contents according to the growth 
level of the robot. In accordance with the growth of inside state the robot can 
chat and understand only easy sentences at the beginning but it comes to be 
possible to manipulate gradually a complicated response to a complicated 
sentence. 



CLAIMS 



[Claim(s)] 

[Claim 1]A leg formula mobile robot which consists of two or more joint angles 
which can be drivencomprising: 

A voice recognition means which recognizes a user's sound. 
A conversational-processing means to generate a response sentence which 
****ed in said leg formula mobile robot's intelligence level to an utterance 
sentence by which speech recognition was carried outand a voice synthesis means 
which carries out voice response of the generated response sentence. 

[Claim 2]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means generates a response sentence which 
****ed in an intelligence level for based on a conversation production rule 
matched with a word dictionary matched with an intelligence levelgrammar for 
syntax analysis matched with an intelligence leveland an intelligence level. 
[Claim 3]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means asks for an intelligence level of this 
utterance sentence based on an intelligence level matched with a word and/or 
syntax which constitute a recognized utterance sentence. 

[Claim 4]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means generates a response sentence for based 
on an intelligence level of a recognized utterance sentenceand a relative value of 
said leg formula mobile robot's growing degrees. 

[Claim 5]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means generates a response sentence of an 
intelligence level of a recognized utterance sentenceand an intelligence level near 
a relative value of said leg formula mobile robot's growing degrees for. 
[Claim 6]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means chooses a response sentence for according 
to the probability of occurrence of each response sentence according to an 
intelligence level of a recognized utterance sentenceand a relative value of said 
leg formula mobile robot's growing degrees. 

[Claim 7]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means chooses a response sentence for based on 
an intelligence level of a response sentenceand said leg formula mobile robot's 
growing degrees. 

[Claim 8]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means chooses a response sentence with an 
intelligence level nearest to said leg formula mobile robot's growing degrees for. 
[Claim 9]The leg formula mobile robot according to claim 1 characterized by what 
said conversational-processing means chooses a response sentence for according 
to the probability of occurrence of each response sentence according to said leg 
formula mobile robot's growing degrees. 

[Claim 10]A control method of a leg formula mobile robot which consists of two or 
more joint angles which can be driven characterized by comprising the following. 



A speech recognition step which recognizes a user's sound. 
A conversational-processing step which generates a response sentence which 
****ed in said leg formula mobile robot's intelligence level to an utterance 
sentence by which speech recognition was carried outand a voice synthesis step 
which carries out voice response of the generated response sentence. 

[Claim 11]A word dictionary matched with an intelligence level in said 
conversational-processing stepA control method of the leg formula mobile robot 
according to claim 10 characterized by what a response sentence which ****ed in 
an intelligence level is generated for based on a conversation production rule 
matched with grammar for syntax analysis matched with an intelligence leveland an 
intelligence level. 

[Claim 12]A control method of the leg formula mobile robot according to claim 10 
characterized by what is asked for an intelligence level of this utterance sentence 
based on an intelligence level matched with a word and/or syntax which constitute 
a recognized utterance sentence from said conversational-processing step. 
[Claim 13]A control method of the leg formula mobile robot according to claim 10 
characterized by what a response sentence is generated for in said 
conversational-processing step based on an intelligence level of a recognized 
utterance sentenceand a relative value of said leg formula mobile robot's growing 
degrees. 

[Claim 14]A control method of the leg formula mobile robot according to claim 10 
characterized by what a response sentence of an intelligence level of a recognized 
utterance sentence and an intelligence level near a relative value of said leg 
formula mobile robot's growing degrees is generated for in said conversational- 
processing step. 

[Claim 15]The leg formula mobile robot according to claim 10 characterized by 
what said conversational-processing means chooses a response sentence for 
according to the probability of occurrence of each response sentence according to 
an intelligence level of a recognized utterance sentenceand a relative value of said 
leg formula mobile robot's growing degrees. 

[Claim 16]A control method of the leg formula mobile robot according to claim 10 
characterized by what a response sentence is chosen for based on an intelligence 
level of a response sentenceand said leg formula mobile robot's growing degrees in 
said conversational-processing step. 

[Claim 17]A control method of the leg formula mobile robot according to claim 10 
characterized by what a response sentence which has an intelligence level nearest 
to said leg formula mobile robot's growing degrees in said conversational- 
processing step is chosen for. 

[Claim 18]A control method of the leg formula mobile robot according to claim 10 
characterized by what a response sentence is chosen for according to the 
probability of occurrence of each response sentence according to said leg formula 
mobile robot's growing degrees in said conversational-processing step. 
[Claim 19]A dialog control method which generates a response sentence according 



to growing degrees of a character to an utterance sentence from a 
usercomprising: 

A speech recognition step which recognizes a user 7 s sound. 
A conversational-processing step which generates a response sentence which 
****ed in an intelligence level of said character to an utterance sentence by 
which speech recognition was carried outand a voice synthesis step which carries 
out voice response of the generated response sentence. 

[Claim 20]A dialog control method according to claim 19 characterized by what a 
response sentence which ****ed in an intelligence level is generated for based on 
a conversation production rule matched with a word dictionary matched with an 
intelligence levelgrammar for syntax analysis matched with an intelligence leveland 
an intelligence level in said conversational-processing step. 

[Claim 21]A dialog control method according to claim 19 characterized by what is 
asked for an intelligence level of this utterance sentence based on an intelligence 
level matched with a word and/or syntax which constitute a recognized utterance 
sentence from said conversational-processing step. 

[Claim 22]A dialog control method according to claim 19 characterized by what a 
response sentence is generated for in said conversational-processing step based 
on an intelligence level of a recognized utterance sentenceand a relative value of 
growing degrees of said character. 

[Claim 23]A dialog control method according to claim 19 characterized by what a 
response sentence of an intelligence level of a recognized utterance sentence and 
an intelligence level near a relative value of growing degrees of said character is 
generated for in said conversational-processing step. 

[Claim 24]A dialog control method according to claim 19 characterized by what 
said conversational-processing means chooses a response sentence for according 
to the probability of occurrence of each response sentence according to an 
intelligence level of a recognized utterance sentenceand a relative value of 
growing degrees of said character. 

[Claim 25]A dialog control method according to claim 19 characterized by what a 
response sentence is chosen for based on an intelligence level of a response 
sentenceand growing degrees of said character in said conversational-processing 
step. 

[Claim 26]A dialog control method according to claim 19 characterized by what a 
response sentence which has an intelligence level nearest to growing degrees of 
said character in said conversational-processing step is chosen for. 
[Claim 27]A dialog control method according to claim 19 characterized by what a 
response sentence is chosen for according to the probability of occurrence of 
each response sentence according to said leg formula mobile robot's growing 
degrees in said conversational-processing step. 

[Claim 28] A storage which stored physically computer software described to perform 
processing for a leg formula mobile robot which consists of two or more joint 
angles which can be driven to converse with a user on computer systems in computer- 



readable formcomprising: 

A speech recognition step said computer software recognizes a user's sound to be. 
A conversational-processing step which generates a response sentence which 
****ed in said leg formula mobile robot's intelligence level to an utterance 
sentence by which speech recognition was carried outand a voice synthesis step 
which carries out voice response of the generated response sentence. 

[Claim 29]A storage which stored physically computer software described to perform 
interactive processing which generates a response sentence according to growing 
degrees of a character to an utterance sentence from a user on computer systems in 
computer-readable formcomprising: 

A speech recognition step said computer software recognizes a user's sound to be. 
A conversational-processing step which generates a response sentence which 

in an intelligence level of said character to an utterance sentence by 
which speech recognition was carried outand a voice synthesis step which carries 
out voice response of the generated response sentence. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a leg formula mobile robot which 

consists of two or more joint angles which can be drivenand a method for 

controlling the sameand relates to a leg formula mobile robot which has interactive 

service with a user especiallyand a method for controlling the same. 

[0002]In detailthis invention relates to a leg formula mobile robot which performs 

the dialog according to change of the internal stateand a method for controlling 

the sameand relates to a leg formula mobile robot which changes the vocabulary 

especially used according to the degree of growth of an internal statethe pattern 

of a responseetc.and grows up interactive serviceand a method for controlling the 

same. 

[0003] 

[Description of the Prior Art]Conventionallythe plentiful proposal is made and 
developed about the animation using the character which operates with the robot 
device of the walking type which operates according to the environment of the 
instructions from a useror the circumferencean articulated robotor computer graphics 
(CG)etc. Such a robot device or animation (belowthese are summarized and a 
"robot device" is called) answers the instructions from a userand performs a 
series of operations. 

[0004]For examplein the robot device of shape and structure similar to a 
quadrapedalism animal like a dogi.e.a " P etrobot"The posture answered and turned 
down on the command (for examplevoice input) "lie down" from a user is takenor 



operation of a "hand" will be carried out if a user holds out a hand before his 
mouth. 

[0005]Thusas for the robot device which imitated actual animalssuch as a dog and 
Homo sapiensit is desirable that it is close to the operation and the emotional 
expression which a real animal carries out as much as possible. It is desirable it 
not only to to perform operation for which it opted beforehand based on the 
instructions and the outside environment from a userbut to operate autonomously 
like a real animal. Reality is because a user gets bored and cannot attain the final 
end of development of a robot device etc. called symbiosis with human being 
under the same living conditionsif the robot device etc. have repeated the same 
operation that was widely different. 

[0006]The latest intelligent robot device can carry functionssuch as a voice 
input/outputspeech recognitionand voice synthesisand can perform conversation 
and a dialog with a user on a voice basis. It not only performs operation defined 
based on the instructions and the outside environment from a userbut to operate 
autonomously like a real animal is desired in this conversation and generating. 
[0007] By the waywhen the specific instruction word to which robot devices which 
have the conventional speech recognition function were set beforehand was 
emittedit was almost the case which performs specific operation programmed 
beforehand. 

[0008]In this casesince the word and response sentence which can have a dialog 
with a robot device etc. are limitedif it puts in another waythere will be no 
possibilities in the operation which can have a dialog with a robot device etc.or it 
can be ordered. 

[0009]On the other handintelligent robot devices are provided with the internal 
state which consists of feeling etc.and it is known by outputting this internal state 
outside that communication with a user and a deeper level is realizable. 
[0010]The element which changes according to the passage of time and the 
degrees of experiencesuch as "growth" and "study"is included in the internal 
state of a robot device etc. By changing the operation pattern which a robot 
device etc. reveal in the external world according to internal statessuch as a 
growth level and a learning levelthe weariness for a user does not come or deep 
love can be memorized. In other wordsentertainment naturesuch as a robot 
deviceimproves. 

[001 1]Howeverthe robot device in which the degree of growth was made to reflect 

in a dialog with a user is not known yet. 

[0012] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to 
provide a great leg formula mobile robot with interactive service with a userand a 
method for controlling the same. 

[0013]The further purpose of this invention is to provide a great leg formula mobile 
robot which can perform the dialog according to change of the internal stateand a 
method for controlling the same. 

[0014]The further purpose of this invention is to provide a great leg formula mobile 



robot which can change the vocabulary used according to the degree of growth of 
an internal statethe pattern of a responseetc.and can grow up interactive 
serviceand a method for controlling the same. 
[0015] 

[Means for Solving the Problem and its Function]This invention is made in 
consideration of an aforementioned problemand the 1st sideA voice recognition 
means or a step which is a leg formula mobile robot which consists of two or more 
joint angles which can be drivenor its control methodand recognizes a user's 
soundThey are a leg formula mobile robot possessing a conversational-processing 
means or a step which generates a response sentence which ****ed in said leg 
formula mobile robot's intelligence level to an utterance sentence by which speech 
recognition was carried outand a voice synthesis means or a step which carries 
out voice response of the generated response sentenceor its control method. 
[0016]Said conversational-processing means or a step generates a response 
sentence which ****ed in an intelligence level based on a conversation production 
rule matched with a word dictionary matched with an intelligence levelgrammar for 
syntax analysis matched with an intelligence leveland an intelligence level. 
[0017]Thereforeaccording to a leg formula mobile robot concerning the 1st side of 
this inventionor its control methoddialog contents with a user can be grown up 
according to growth of a leg formula mobile robot's internal state. 
[0018]For examplea leg formula mobile robot can change a vocabulary used as a 
response sentenceand a pattern of a response according to a degree of growth. 
By what probability of response generating set up a priori is changed for according 
to growth. Although it speaks only about an easy text first (namelyearly stages of 
growth) and he cannot understandan impression that a complicated response 
sentence can be gradually returned now to a complicated utterance sentence with 
growth or progress of time can be given to a user. As a resulta user can be 
provided with a high leg formula mobile robot of entertainment nature by which 
weariness does not come. 

[0019]Although only a name of a portion of the body (body) can be memorized at 
first by combining such grown up type interactive service with a learning functionit 
can constitute so that a subject which is not related can be gradually learned the 
bodiessuch as a name etc. of an object currently seen. 

[0020]It may be made for said conversational-processing means or a step to ask 
for an intelligence level of this utterance sentence based on an intelligence level 
matched with a word and/or syntax which constitute a recognized utterance 
sentence, 

[0021 ]It may be made for said conversational-processing means or a step to 
generate a response sentence based on an intelligence level of a recognized 
utterance sentenceand a relative value of said leg formula mobile robot's growing 
degrees. For exampleit may be made to generate a response sentence of an 
intelligence level of a recognized utterance sentenceand an intelligence level near 
a relative value of said leg formula mobile robot's growing degrees. 
[0022]In such a casewhen a leg formula mobile robot's growing degrees are lower 



than an intelligence level of an utterance sentence from a useran effect that 
making a response like "not understanding" certainly choose etc. enables it to 
understand a text with a high intelligence level according to a leg formula mobile 
robot's growing degrees can be given. 

[0023]It may be made for said conversational-processing means or a step to 
choose a response sentence according to the probability of occurrence of each 
response sentence according to an intelligence level of a recognized utterance 
sentenceand a relative value of said leg formula mobile robot's growing degrees. 
[0024]In such a casea response sentence is generable so that probability that a 
complicated response will occur according to a leg formula mobile robot's growing 
degrees may become high. For exampleif a value of an intelligence level prepares 
much near responseeven if it inputs the conversational sentences same at the 
time of a certain growing degreesvarious responses according to probability can be 
returnedand a dialogmore natural responsei.e.usercan be performed. 
[0025]Since it cannot be decided according to growing degrees that a response 
will be a meaning but unexpected nature can be given to a leg formula mobile 
robot's response sentencefor a usera high leg formula mobile robot of 
entertainment nature by which weariness does not come can be provided. 
[0026]It may be made for said conversational-processing means or a step to 
choose a response sentence based on an intelligence level of a response 
sentenceand said leg formula mobile robot's growing degrees. For exampleit may 
be made to choose a response sentence with an intelligence level nearest to said 
leg formula mobile robot's growing degrees. 

[0027]In such a casesince a leg formula mobile robot's growing degrees are 
directly compared with an intelligence level of a response sentenceit is not 
necessary to calculate an intelligence level of an input sentenceand arithmetic 
load can be reduced. 

[0028]It may be made for said conversational-processing means or a step to 
choose a response sentence according to the probability of occurrence of each 
response sentence according to said leg formula mobile robot's growing degrees. 
[0029]In such a casea response sentence of childish contents that he cannot 
understand an input sentence is generated in higher probability until a leg formula 
mobile robot's growing degrees reach a fixed intelligence level. The probability of 
occurrence of a response sentence of a higher intelligence level is raised 
graduallyand a dialog with intelligence according to 1 trillion good times can be 
made to expect as it grows up. 

[0030]A speech recognition step which the 2nd side of this invention is the dialog 
control method which generates a response sentence according to growing 
degrees of a character to an utterance sentence from a userand recognizes a 
user's soundlt is the dialog control method possessing a conversational- 
processing step which generates a response sentence which ****ed in an 
intelligence level of said character to an utterance sentence by which speech 
recognition was carried outand a voice synthesis step which carries out voice 
response of the generated response sentence. 



[0031]The dialog control method concerning the 2nd side of this invention can 
apply an animation character etc. which operate with computer graphics (CG) to various 
automated equipment which performs interactive processing of a user and a 
computer in addition to a leg formula mobile robot. And in said conversational- 
processing means stepa response sentence which ****ed in an intelligence level is 
generated based on a conversation production rule matched with a word dictionary 
matched with an intelligence levelgrammar for syntax analysis matched with an 
intelligence leveland an intelligence level. 

[0032]Thereforeaccording to a dialog control method concerning the 2nd side of 
this inventiondialog contents with a user can be grown up according to growth of 
an internal state of a character. 

[0033]For examplea vocabulary which a character uses as a response 
sentenceand a pattern of a response can be changed according to a degree of 
growth. By what probability of response generating set up a priori is changed for 
according to growth. Although it speaks only about an easy text first (namelyearly 
stages of growth) and he cannot understandan impression that a complicated 
response sentence can be gradually returned now to a complicated utterance 
sentence with growth or progress of time can be given to a user. As a resulta user 
can be provided with a high user interface of entertainment nature by which weariness 
does not come. 

[0034]The 3rd side of this invention is the storage which stored physically computer 
software described to perform processing for a leg formula mobile robot which 
consists of two or more joint angles which can be driven to converse with a user 
on computer systems in computer-readable formA speech recognition step said computer 
software recognizes a user's sound to belt is a storage possessing a conversational- 
processing step which generates a response sentence which ****ed in said leg 
formula mobile robot's intelligence level to an utterance sentence by which speech 
recognition was carried outand a voice synthesis step which carries out voice 
response of the generated response sentence. 

[0035]The 4th side of this invention is the storage which stored physically computer 
software described to perform interactive processing which generates a response 
sentence according to growing degrees of a character to an utterance sentence 
from a user on computer systems in computer-readable formA speech recognition step 
said computer software recognizes a user's sound to belt is a storage possessing a 
conversational-processing step which generates a response sentence which 
****ed in an intelligence level of said character to an utterance sentence by 
which speech recognition was carried outand a voice synthesis step which carries 
out voice response of the generated response sentence. 

[0036]A storage concerning each 3rd [ of this invention ] or 4th side is a medium 
which provides computer software in a computer-readable form to a general 
purpose computer system which can execute various program codesfor 
example.Attachment and detachment of CD (Compact Disc)FD (Floppy Disk)MO 
(Magneto-Opticaldisc)etc.etc. are free for such a mediumand it is a storage of 
portabilityfor example. Or it is also technically possible to provide specific 



computer systems with computer software via transmission mediasuch as a 
network (a network does not ask distinction of radio and a cable)etc. 
[0037]Such a storage defines a collaboration relation on structure of computer 
software and a storage for realizing a function of predetermined computer 
softwareor a function on computer systems. By installing predetermined computer 
software in computer systems via a storage concerning each 3rd [ of this 
invention ]or 4th sideif it puts in another wayOn computer systemsa collaboration 
operation is demonstrated and the same operation effect as a leg formula mobile 
robot concerning each 1 st [ of this invention ] or 3rd sideits control methodor a 
dialog control method can be obtained. 

[0038]The purposethe featureand an advantage of further others of this invention 
will become clear [ rather than ] by detailed explanation based on an example and 
a drawing to attach of this invention mentioned later. 
[0039] 

[Embodiment of the Invention]The leg formula mobile robot concerning this 
invention has the interactive service which grows according to growth of an 
internal state. Such interactive service besides a leg formula movement type robot 
device The articulated robot of other typesThe animation using the character 
which operates with computer graphics (CG)etc.It can have recognizing ability with a 
sound and specific operation can be applied to all the actuating systems that can 
be directed on a voice basis out of the basic motion group programmed 
beforehand. Howeverbelowthe animal type (or pet type) robot which can choose 
basic motion autonomously is taken for an exampleand the example of this 
invention is explained in detailreferring to drawings. 

[0040]The appearance composition of the mobile robot 1 which performs the leg 
formula walk by the limbs with which operation is presented in this invention is 
shown in drawing 1 . This mobile robot 1 is a many joint type mobile robot which 
used as the model the shape and structure of the animal of having the limbsand 
was constituted as a graphic display, while the mobile robot 1 of this example has 
the side of the robot pet designed by imitating the shape and structure of a dog 
which are the examples of representation of a petfor examplecoexisting with 
human being in human being's living conditionsuser's operation was especially 
answered — expression of operation can be carried out. 

[0041 ]The mobile robot 1 comprisesthe idiosoma unit 2the head unit 3the tail 4and 
the limbs 6A-6Di.e,leg units. 

[0042]The control unit (after-mentioned: not shown to drawing 1 ) which controls 
body operation in generalizationand the battery 21 (not shown to drawing 1 ) which 
is the main power supplies of the body are accommodated in the idiosoma unit 2. 
[0043]The head unit 3 is allocated in the approximately front upper bed of the 
idiosoma unit 2 via the head joint 7 with a rolla pitchand the flexibility of each 
shaft orientations (graphic display) of a yaw. The image recognition sections 
15such as a CCD (Charge Coupled Device: charge coupled device) camera which 
is equivalent to the head unit 3 at the "eye" of a dogThe microphone 16 
equivalent to an "ear"and the loudspeaker 1 7 equivalent to a "mouth"The remote 



controller receive section 20 which receives the touch sensor 18 equivalent to tactile 
feelingtwo or more LED indicators 19and the instructions transmitted via a remote 
controller (not shown) from a user is carried. The sensor which constitutes a living 
body's senses besides these may be included. 

[0044]The tail 4 is attached to the approximately back upper bed of the idiosoma 
unit 2 via the tail joint 8 with the flexibility of a roll and a pitch axisenabling a 
curve or free rocking. 

[0045]The leg units 6A and 6B constitute a forefootand the leg units 6C and 6D 
constitute hind legs. Each leg units 6A-6D comprise combination of the femoral 
region units 9A-9D and the leg part units 10A-10Dand are attached to each 
corner of front and rearright and left on the bottom of the idiosoma unit 
2respectively. The femoral region units 9A-9D are connected with each 
predetermined region of the idiosoma unit 2 by the hip joints 1 1A-1 1D with a rolla 
pitchand the flexibility of each axis of a yaw. It is connected by the knee joints 
12A-12D with the flexibility of a roll and a pitch axis between the femoral region 
units 9A-9D and the leg part units 10A-10D. 

[0046]The leg formula mobile robot 1 constituted like a graphic displayBy driving 
each joint actuator by the instructions from a control section mentioned laterthe 
head unit 3 can be made to be able to shake vertically and horizontallyor the tail 4 
can be made to be able to wagor a synchronous cooperation target is made to 
drive each foot units 6A~6Dand operation of a walka runetc. can be realizedfor 
example. 

[0047]Actuallythe mobile robot's 1 joint flexibility is arranged for every axisand is 
provided by rotation of a joint actuator (not shown to drawing 1 ). The number of 
the joint flexibility which the mobile robot 1 has is arbitraryand does not limit the 
gist of this invention. 

[0048]The hardware constitutions of the control unit which controls operation of 
this mobile robot 1 are typically shown in drawing 2 . 
[0049]The head 3 is provided with the following. 

The command reception part 30 which consists of the microphone 16 and the remote 
controller receive section 20. 

The external sensor 31 which consists of the image recognition section 15 and the 

touch sensor 18. 

Loudspeaker 17. 
LED indicator 19. 

[0050]The idiosoma 2 is provided with the following. 

The battery sensor 33 for detecting the remaining capacity of the battery 21 while 
accommodating the battery 21 as a main power supply. 

The internal sensor 35 which consists of the heat sensor 34 for detecting the heat 
generated inside the body. 

The control system 100 which controls operation of the mobile-robot 1 whole in 
generalization. 



[0051]Two or more actuators 23A-23N are allocated by the mobile robot's 1 each 
part (for exampledriving-joints portion)respectively. 

[0052]The command reception part 30 comprises the remote controller receive section 
20the microphone 16etc.and can receive the utterance sentence which a user 
gives to the mobile robot 1. 

[0053]The remote controller receive section 20 receives the instructions inputted into 
the remote controller (not shown) by user's operationgenerates the input signal SIAand 
sends out ** to the control system 100. For examplethe instructions from a remote 
controller are transmitted using artsuch as infrared ray data communication (IrDA) and 
short-distance-radio data communicationssuch as bluetooth. 

[0054]The microphone 1 6 collects a user's utterance sentencegenerates the audio 
signal SIBand sends it out to the control system 100. 

[0055]The touch sensor 18 of the external sensor 31 detects the influence to the 
mobile robot 1 from a userfor exampleinfluence of "it strokes"it strikesetc. For 
exampleif the touch sensor 18 is touched by the user and influence of a request is 
madethe contact detecting signal S2A according to this is generatedand it sends 
out to the control system 100. 

[0056]that the image recognition section 15 of the external sensor 31 detects the 
environment information of the circumferencesuch as "it is dark" and there "there 
being a favorite toy"for example as a result of identifying the environment around 
the mobile robot 1 **** — " — others — the robot is running — " — etc. — a 
motion of other mobile robots is detected. This image recognition section 15 sends 
out picture signal S2B obtained as a result of photoing the surrounding picture to 
the control system 100. 

[0057]The internal sensor 35 is for detecting the internal state of mobile-robot 1 
selffor examplethe internal state meaning battery capacity having fallensuch as "I 
am hungry" and "it being feverish"and the battery sensor 33 and the heat sensor 
34 are included in this embodiment. 

[0058]The battery sensor 33 detects the remaining capacity of the battery 21 
which is a main power supply of the bodyand sends out the battery capacity 
detecting signal S3A which is the result to the control system 100.The heat 
sensor 34 detects the heat inside the bodyand sends out the heat detecting signal 
S3B which is the result to the control system 100. 

[0059]The command signal S1 with which the control system 100 is supplied from 
the command reception part 30Based on the external information signal S2 
supplied from the external sensor 31 and the inside information signal S3 supplied 
from the internal sensor 35control signal S5 A-S 5N for making each actuators 
23A-23N drive is generatedBy turning these to each actuator 23A-23Nand 
sending them outoperation of the body is controlled in generalization. 
[0060]In this embodimentthe control system 100 can grow up dialog contents (or 
operation on other bodies) according to growth of an internal state. As a resultthe 
mobile robot's 1 growth possibility can be expressed in the response sentence to a 
user's utterance sentenceetc. Since the contents of the response sentence in the 
mobile robot 1 changefreshness can be given to a dialog with a user and the dialog 



for which a user is not made to sense weariness can be realized. 
[0061 ]The control system 100 generates the audio signal S10 and the flashing 
caution signal S1 1 for outputting outside if needed. Among theseby outputting the 
audio signal S10 outside via the loudspeaker 17and sending out the flashing 
caution signal S1 1 to LED indicator 19and performing a desired radiant power 
output (for exampleit blinks or a color is changed)Informationincluding the internal 
state of the bodyetc.can be fed back to a user. For examplea user can be told 
about self feeling by a radiant power output. It changes to LED indicator 19 and 
may be made to have a picture display part (not shown) which displays a picture. 
Therebyinformationincluding self feeling etc.can be shown to a user more correctly 
and in detail via desired image display. 

[0062]Subsequentlythe dialog mechanism of the voice base of the mobile robot 1 
by the control system 100 is explained. 

[0063]The functional constitution of the dialog mechanism of a voice base realized 
by the program execution by the control system 100 is typically shown in drawing 
3. As shown in the figurea dialog mechanism comprises the voice recognition part 
101 the conversational-processing part 102and the speech synthesis section 103. 
[0064]The voice recognition part 101 outputs the information which the text of the 
contents of utterance and others accompany as a recognition result to the sounds 
(a user's utterance sentence etc.) inputted from speech input systemssuch as the 
microphone 16. 

[0065]The conversational-processing part 102 analyzes the information which the 
voice recognition part 101 outputsand generates a response sentence suitable 
based on the mobile robot's 1 growth degree. 

[0066]The speech synthesis section 103 synthesizes voice to the text obtained 
mainly as a machinery conversation resultand outputs synthesized speech. 
[0067]The functional constitution of the voice recognition part 101 is typically 
shown in drawing 4 . 

[0068]The sound uttered from the user is incorporated via the microphone 16is 
sampled by the AD translation part 101 -land is changed into digital data. 
[0069]This digital data is changed into the parameter showing the acoustical feature of 
soundssuch as spectrum data for every suitable framein the feature extraction 
part 101-2. 

[0070]And in the comparative collation part 101-3comparative collation processing 
with the inputted parameter is performed based on data base informationsuch as 
the acoustic model 101-4the dictionary 101-5and the grammar 101-6and it 
outputs as a speech recognition result. 

[0071]Herethe acoustic model 101-4 is a model holding the acoustical 
featuressuch as each phoneme used in the target language (for 

exampleJapanese)and a syllableand Hidden Markov Model (HMM:Hidden Markov Model) etc. 
are used. (Hidden Markov Model expresses a time change of the feature inside a phoneme 
or a word in some the stateand models transition between the stateand the 
situation of the spectrum characteristic quantity in each state probable.) Since 
Hidden Markov Model deals with change of an audio signal probableit can express 



fluctuation of voice inputtingetc. suitably compared with DP (Dynamic 
Programming) matching method. 

[0072]The dictionary 101-5 is the database which described the information about 
the pronunciation of each word used as a recognition object. 
[0073]It is the database which described how each word described by the 
dictionary could chain the grammar 101-6and the description based on context- 
free grammar (CFG)statistical word chain probability (N-gram)etc. are used. 
[0074]The functional constitution of the conversational-processing part 102 is 
typically shown in drawing 5 . 

[0075]If a speech recognition result is obtained by the voice recognition part 
101 using the dictionary 102-3 and the grammar 102-4 for analysisthe language 
processing part 102-1 will perform analysessuch as a morphological analysis and 
syntax analysisto a recognition resultand will extract language information which 
constitutes a speech recognition resultsuch as information on a wordand syntactic 
information. 

[0076]The language processing part 102-1 extracts the meaning of the voice 
utterance inputted by the user based on the contents described by the 
dictionaryan intentionetc. A speech recognition result may be given as a text of 
natural languageand may be given by a character string including two or more 
recognition candidates or graph structure. 

[0077]The conversation generation part 102-2 generates a suitable response 
sentence with reference to the conversation production rule 1 02-5 based on the 
meaning information etc. which were extracted from utterance. 
[0078]Herethe dictionary 102-3 holds informationincluding part-of-speech 
information required in order to apply the notation and the grammar for analysis of 
each word etc.and the individual meaning information of a word. 
[0079]The grammar 102-4 for analysis can analyze the text which is what 
described the restrictions about a word chainand was inputted based on it based 
on the information on each word described by the dictionary 102-3. 
Specificallyregular grammarcontext-free grammarstatistical word chain 
probabilityetc. are used. When it includes even semantic analysisthe grammar 
based on the language theory included semanticssuch as HPSGis used. 
[0080]The conversation production rule 102-5 is the database which described the 
rule what kind of response sentence to generate how. 

[0081]The functional constitution of the speech synthesis section 103 is typically 
shown in drawing 6 . 

[0082]If a text (namelyking head generated by the conversational-processing part 
102) to synthesize voice from is givenFirstusing the dictionary 103-4 and the 
grammar 103-5 for analysisthe text analyzing part 103-1 performs analysessuch 
as a morphological analysis and syntax analysisto an input textand extracts the 
information which is needed by latter synthesis by rule. 

[0083]Hereas information which is needed by synthesis by rulethe information 
about the position of a pausethe information which controls an accent and 
intonationand the information about the pronunciation of each word are mentioned. 



[0084]Based on these informationthe synthesis-by-rule part 103-2 connects 
phoneme piece datagives prosody informationsuch as a pausean accentand 
intonationappropriatelyand generates the digital data of an applicable sound. 
[0085] And the DA translation part 1 03-3 changes the voice data of digital format 
into analog dataand performs voice response. 

[0086]The dictionary 103-4 is a database holding the information about the part- 
of-speech information and reading of each wordand an accent. 
[0087] Based on the information on each word described by the dictionary 103- 
4the grammar 103-5 for analysis is what described the restrictions about a word 
chainand can analyze an input text based on it. 

[0088]The phoneme piece data 103-6 is a database holding the data of the 
element of a sound connected regularly. As an element of a soundit holdsfor 
example in the form of valve flow coefficient chain (consonant vowel chain)VCV 
concatenationa CVC chainetc. 

[0089]Subsequentlythe dialog mechanism of the voice base concerning this 
invention is explained. 

[0090]Belowthe growth level in the mobile robot's 1 time t is set to phi (t) and (0 
<=phi(t) <=100)a set of the word registered into the dictionary 102-3 is set to W 
(w**W)and a set of the syntax registered into the grammar 102-4 for analysis is 
set to C (c**C). Hereintelligence level I (w) and I (c) are matched with each 
element of W and C. I (w) shows the intelligence level of the word "w"and I (c) 
shows the intelligence level of the syntax c. 

[0091]An intelligence level evaluates and expresses intelligence required for the 
mobile robot 1 to understand a word and syntax. For examplebased on the 
following standardsan intelligence level can be set up in 0-100. 
[0092](1) What has a simpler semantic content which a word shows has a lower 
intelligence leveland a more complicated thing has a higher intelligence level. 

(2) An intelligence level is so low that the subject which a word means can 
understand easily to the mobile robot 1 . (The ex. mobile robot's 1 hand and foot 
have a low intelligence level.) 

(3) What requires the recognition capability by advanced vision processing has a 
high intelligence level. 

(4) Change an intelligence level about syntax according to the complexity. 
[0093]While a certain conversational sentences s are inputted and word w^ 2 — w nw 
are recognized as a word in the language processing part 102-1 Syntax o^c 2 — when 
c nc has been recognized as a grammar analysis resultit can ask for intelligence 
level [ of the input conversational sentences s ] I (s)for example with a following 
formula. 

[0094] 
[Equation 1] 

[0095]Howeverin an upper typek w and k c are the weighting factors of a word and 
syntaxrespectively. 



[0096]In the conversation generation part 102-2a response sentence is generated 
using growing-degrees [ of meaning information extracted from utteranceand the 
mobile robot 1 ] phi (t)and intelligence level [ of the conversational sentences s ] I 

(s). 

[0097]When response r t (s) to the recognized conversational sentences sand (i= 0- 
-nr) are registered one or morethe intelligence level I (r ; (s)) is set up according to 
complexity of the contents of a response. This setting out may be matched with 
the response sentence itselfand may be calculated from a word and syntax which 
constitute a response sentence using the above-mentioned formula [one number]. 
About a meaning of a valueit changes with two kinds of methods explained below. 
r 0 (s) considers it as the contents of a response which show that he was not able 
to understand an input sentence of "not understanding"and makes an intelligence 
level the minimum value I(r 0 (s)) = 0. 

[0098]Belowtwo kinds of methods of choosing a response according to growth of 
the mobile robot 1 using growing-degrees [ of the three parameters 1 about 
intelligencei.e.a mobile robot] phi (t) and intelligence level [ of the text s ] I and 
intelligence level I (r { (s)) of (s) and a response sentence are explained. 
[0099][A method 1] How to choose according to relative-value (degree of 
transcendency) H(ts) =phi(t)-I (s) of growing-degrees [ of the mobile robot 1 ] phi 
(t) to intelligence level [ of the text s ] I (s) is explained first. 

[0100]Hereherea relative value of growing-degrees [ of the mobile robot 1 ] phi (t) 
to intelligence level [ of the input sentence s ] I (s) is defined as the degree H of 
transcendency (ts)and distance of H (ts) and I (s)) chooses the nearest thing. 
That isresponse r { (s) which fills the following formulas is chosen. 
[0101] 
[Equation 2] 

[0102]According to this methodthe mobile robot's 1 growing degrees phi (t) from 
intelligence level [ of the time s of H (ts)<=0i.e.an input sentence] I (s) when 
lowSince the response which is minKrj (s)) =1 (r 0 (s)) of "not understanding" is 
certainly chosenthe effect that the mobile robot 1 understands a text with a high 
intelligence level according to his growing degrees phi (t) can be given. The range 
of the preset value of intelligence level I (r- t (s)) of a response sentence is set to 0 
<=I(r, (s)) <=100-I (s)and it depends for it on intelligence level [ of the input 
sentence s ] I (s). 

[0103]In a method mentioned aboveaccording to a value of growing-degrees [ of 
the mobile robot 1 ] phi (t)a response becomes settled uniquelyand a response 
may become monotonous. Thenby asking for the probability-of-occurrence density 
p (rj (s)) of response r, (s) to the growing degrees phi (t) instead of min|l(rj (s))- 
H(ts) | using the following formulasThe probability of occurrence P (r t (s)) of 
response r s (s) can be searched for. Howeversigma is a variance showing a size of 
Gaussian distribution. 
[0104] 



[Equation 3] 



[0105] 
[Equation 4] 

[01 06]If the probability of occurrence P (r, (s)) and the random number generator 
of each response r } are combinedthe response that the probability that a 
complicated response will occur according to the mobile robot's 1 growing degrees 
phi (t) becomes high is generable. In this caseif the value of the intelligence level 
prepares many near responseseven if it inputs the same conversational sentences 
as the mobile robot 1 of the same growing degreesvarious responses according to 
probability will come on the contraryand can generate a more natural response. 
[0107][A method 2] It ranks second and how to choose a response sentence by 
intelligence level I (r { (s)) of response sentence r x (s) and the mobile robot's 1 
growing degrees phi (t) is independently explained to intelligence level [ of the text 
s ] I (s). 

[0108]Herea response with intelligence level I (r s (s)) nearest to the mobile robot's 
1 growing degrees phi (t) is chosen as below according to a formula. 
[0109] 
[Equation 5] 

[0110]In this methodsince growing-degrees [ of the mobile robot 1 ] phi (t) will be 
directly compared with the intelligence level of a response sentenceit is not 
necessary to calculate intelligence level [ of the input sentence s ] I (s). The range 
of the preset value of intelligence level I 0"; (s)) of response sentence r t (s) is 0<=I 
(r, (s))<=100. 

[0111]Also in this methodif the following formulas are usedthe probability of 
occurrence of response sentence r- (s) can be searched for. 
[0112] 
[Equation 6] 

[0113] 
[Equation 7] 

[01 14]The example which applied the method of using probability density in the 
[method 1] mentioned above at the end is explained. 

[0115]Voice input of the conversational sentences s "a tomato is liking ?" is 
carried outand they assume that each parameter and an intelligence level were set 
up as follows. 



[0116] 
[Equation 8] 



[0117]The conversation generation part 102-2 generates the candidate of the 
response sentence to this input sentence s. The contents and the intelligence 
level of each response sentence which were generated are illustrated below. 
[0118] 
[Equation 9] 

[01 19]Each response sentence r 0 which calculated them in such setting out by 
having changed the mobile robot's 1 growing degrees within the limits of 0 <=phi(t) 
<=100 (s)A graph which plotted the probability density p (r 0 (s))p (r, (s))and p (r 2 
(s)) of r(s) and ^nd r 2 (s) is shown in drawing 7 . A graph which plotted the 
probability P (r 0 (s))P (r t (s))and P (r 2 (s)) of each response sentence r(s) and 0 r(s) 
and ^and r 2 (s) is shown in drawing 8 . 

[01 20] Response r 0 [ of contents that he cannot understand the input sentence s ] 
(s) = "a tomato is not known." occurs in high probability until the mobile robot's 1 
growing degrees phi (t) approach intelligence level [ of the input sentence s ] I (s) 
so that it may understand with reference to drawing 8 . 

[0121]And the probability of occurrence of response sentence r 0 (s) fallsand the 
probability of occurrence of response sentence r t [ of the following growth step ] 
(s) = "he likes a tomato/' increases as the mobile robot 1 grows with progress of 
the time t. The probability of occurrence of response sentence r 2 [ of the following 
growth step ] (s) = "although he likes a tomatoit dislikes tomato juice, becomes high 
as the probability of occurrence of response sentence ^ (s) will fallif it 
furthermore grows up. 

[0122]Thusby choosing a response according to probability densityit is expected 
that probability of generating an intellectual response sentence according to the 
mobile robot's 1 growing degrees phi (t) will become high. Even if it combines and 
inputs the same conversational sentences as the mobile robot 1 of the same 
growing degreesvarious responses according to probability will come on the 
contraryand can generate a more natural response. 

[0123][Supplement] It has explained in detail about this inventionref erring to a 
specific example above. Howeverit is obvious that a person skilled in the art can 
accomplish correction and substitution of this example in the range which does 
not deviate from a gist of this invention. 

[01 24] Although this specification has mainly explained an embodiment which 
applied this invention to a petrobota gist of this invention is not necessarily limited to 
a product called a "robot." That isif it is a mechanical apparatus which performs 
movement modeled on operation of human being using an electric or magnetic 
operationeven if it is a product which belongsfor example to other fields of 
industrysuch as a toythis invention is applicable similarly. Of coursethis invention 



is applicable also to animation using a character which operates with computer graphics 
(CG)etc. 

[0125]In shortwith a gestalt of illustrationthis invention has been indicated and it 
should not be interpreted restrictively. In order to judge a gist of this inventiona 
column of a claim indicated at the beginning should be taken into consideration. 
[0126] 

[Effect of the InventionjAs a full account was given aboveaccording to this 
inventiona great leg formula mobile robot with interactive service with a user and a 
method for controlling the same can be provided. 

[0127]According to this inventiona great leg formula mobile robot which can 
perform the dialog according to change of the internal stateand a method for 
controlling the same can be provided. 

[0128]According to this inventiona great leg formula mobile robot which can 
change the vocabulary used according to the degree of growth of an internal 
statethe pattern of a responseetc.and can grow up interactive serviceand a 
method for controlling the same can be provided. 

[0129]As for the leg formula mobile robot concerning this inventiona dialog grows 
according to the degree of growth of an internal state. For examplethe vocabulary 
to be used and the pattern of a response change. Although only an easy sentence 
speaks the probability of response generating set up a priori at first by making it 
change according to growth and he does not understanda complicated response 
can be gradually performed to a complicated sentence. Although only the name of 
the portion of the body is memorized at first by combining such grown up type 
interactive service with a learning functiona thing unrelated to the bodiessuch as a 
name etc. of the object currently seen graduallyalso comes to be memorized. 
[0130]According to this inventionthe growth possibility of a robot can be 
expressed by changing the contents of the dialog according to the growth degree 
of a robot. When the contents of the dialog changefreshness can be given to a 
dialog with a user and interactive service for which a user is not made to sense 
weariness can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the appearance composition of the mobile robot 1 
which performs the leg formula walk by the limbs with which operation is 
presented in this invention. 

[Drawing 2] It is a figure showing typically the hardware constitutions of the control 
unit which controls operation of the mobile robot 1 . 

[Drawing 3] It is a figure showing typically the functional constitution of the dialog 
mechanism of a voice base realized by the program execution by the control 
system 100. 

[Drawing 4] It is a figure showing the functional constitution of the voice 



recognition part 101 typically. 

[Drawing 5] It is a figure showing the functional constitution of the conversational- 
processing part 102 typically. 

[Drawing 6] It is a figure showing the functional constitution of the speech 
synthesis section 103 typically. 

[Drawing 7] Each response sentence r 0 which calculated them by having changed 
the mobile robot's 1 growing degrees within the limits of 0 <=phi(t) <=100 (s)It is 
the graph which plotted the probability density p (r 0 (s))p (s))and p (r 2 (s)) of r(s) 
and ^nd r 2 (s). 

[Drawing 8] Each response sentence r 0 which calculated them by having changed 
the mobile robot's 1 growing degrees within the limits of 0 <=phi(t) <=100 (s)It is 
the graph which plotted the probability P (r 0 (s))P (s))and P (r 2 (s)) of r(s) and 
!and r 2 (s). 

[Description of Notations] 

1 — Mobile robot 

2 — Idiosoma unit 

3 — Head unit 

4 — Tail 

6A-6D — Leg unit 

7 — Head joint 

8 — Tail joint 

9A-9D — Femoral region unit 
10A-10D — Leg part unit 
11A-11D — Hip joint 
12A-12D — Knee joint 

15 — Camera (image recognition section) 

16 — Microphone 

1 7 — Loudspeaker 

18 — Touch sensor 

19 — LED indicator 

20 — Remote controller receive section 

21 — Battery 
23 — Actuator 

30 — Command reception part 

31 — External sensor 

33 — Battery sensor 

34 — Heat sensor 

35 — Internal sensor 

1 00 — Control system 

101 — Voice recognition part 

102 — Conversational-processing part 

103 — Speech synthesis section 



